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{54} Coneersrfc tsafce suspe^sio^ system for kasds^fes 

{§7} A c^ncanlnc tubs suspension sysfcavf and 
soydspsaker ~ of ihs mo«og co:! type. :nciud:P; ; : a 
diaphfacars supports** by a fraw, a v&we cos! frtcfucfeffg 
a fofnw and vssiw 50* winding s-Pppodad Py fh® former, 
and a suspensipr: system fot stabling send ewti&Sag 
the voice cot: in a stsagn-sfic vvhiia if is linearly dis- 
placed fay an stoofsagnetic m$or. Tss suspension 1 
system aeneraiiy soirsprises a nshiAar stabiTcw 
attached to the isoHom stafece of tha diaphragm so .'-as 
to corfcentr icsiiy stjaddh; the voice coii and «iectr<smao- 
n«*c molof, «nd a fcswar combated suspension 
attached at ana am k> tf» frame and at the other aiicHo 
th« lower end of -hs sliMizse, wherein the stsfcifctar and 
icw/et suspsnstoo provide a eepiedno tecs below ;h§ 
traditional neck join} location on !ha vtsiea cc#. : ■ 
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J800t j The present swriion genersiiy resales to foud- 
speakers mi iouefesesker suspension systems, am 
w« psdscuiarry, to a foudspoaksr and suspension sy*< 
i«« %®i mptom* $w taw suspension from ma dia- 
phragm and voice coil with a coneefiJrfctahe rmmbet to 
provide & restoring fern? both above and beio*- ** 
moving assembly's center of rojafcm. 

imn As high-excursion ktodspeakers tun com- 
monly ussd. wgatemssss in traditional teustepa&k® sus- 
pmgm m immfag mora «p;x-srer-i. Wm 
amounts of com w/aws requifdd. laterai stabt 
% the moving conroofefjfe (fe* is, the coii arsi 
former) becomes aiflcaiiy Important This -s bseejse 
clearances oetwe-m xm voice coi; and magnate -sap 
boundaries; are «**nal. as seen in the prior art spest-sr 
o? Rq t Conecquwusy. any deviation ism- the deored 
tinea; nx>t;ob(;.e., rngfcing) car; cause the voice cot to 
ruo against the top plats and/or pots pm&. This rnfmirss; 
can paoduee u?s&eeepiafcls i&m of eudiofo noise arte 
m* lead to driver ttifom if toe instability Is severe 
IsObTS] in ts-ta typical sasdspesksr. on a cause this 
moving component ;nsta0t-f;y is she sntsii physslca' dis- 
tance between the so;->pe;«i»n components, Isavb-c; II; 
fia tolerance tor rocking. The cwsntiona! suspension 
system comprises a mil 3 (outer suspension) and spdsr 
2 (Inner suwn^ori}. The roii 3 and spider 2 ar-s the 
membes i v;.;oi(: • orstroi no. aoT s->.sh::>,.,' -a Pie 
position o? the cone end voice coil relative to the motor 
structure. Wh&n t?>* mo-yrrrg assembly fosgiAs to <r?mi& 
away to; its ki<m srmi paih dorirvj its travei.. iha rali 
and spate; ara «d(«d «n to rssfei and ^sv«r;i tod^ng 
Ths roil and spi?tor : nowov*r :>n!y hav-3 a iimitsrl »n<«r;; 
ol rastc-nng force ava-;solo to mmi «is tocking jr^te. 
Tnia Hfrstod r$si^»>cs to rsoKloo is sxacsrbaNd by 
cfos« physicai prcsxifnity to the ceotsv of ix&sim. 
iocatsd m-ar the rotations! tmtet does, nor altera urn 
temsm & wjmr<®w m mm* tmmtos o? 
the spider. In addition. ?ha toMm center is vc&lite. 
wherei:^ changsa in excursion shift tha rotation eorsfjjr. 
atfshng mmm forces on tm «!i ar^ sp^ea Hot^ith- 
standing, tns ^sider rwwm -'siativeiy close & tm 
center of rotation, r>ix;h that any mecnanical &di>8nta$a 
in tha •y;>icai sas;?5enaion system % asinirrKssd ^ 
proximal ritetombip io ths axis of rotation. 

High excarslori iond^eskere fyrsmr smoMy 
pt&tsm *i® rocksrip, as high-excursion loud;sx;sk«rs 
m&ts relattvaiy iong voice oo:i wir;dlng lengttto A \<sry 
aianlficant portion ot the ;m«5g ;«*en«y s mm <»n- 
sista of ;tie capper wire in the voice coii. Longer 



iengshs dictate that tha aspper wire in the coll be distoh- 
«^ over a grssier gne&r disissice atones Sia voice col; 
fcrnxjr^ajrla. Consepuerrtiy, mere of the coifs wssghf is 
piscsd further ssway tram the st)ider. affs^iing the poai- 
Mr; of tt;e rotation center. This incresraas toa parxSuium • 
like t;-2havior of the system end makes rockir-o modes 
hsroer to control. 

iOO0fs| Hsgh<*c:yrs<oo toapspeskefs often compen- 
m» to rocking mode ?;obf*!m by tes&siag the width 

ra of -m mapetic §sp to whi^r tm vote* coil resloss, A 
terger ci«a;ssoe« b^mm flw coil and the motor strut-- 
lore alksive s;® speakar to tolersta mx» mamma of 
the voice coi! without contact, i-towever, »»«re is s do«vn- 
side to incrsasii-sg iha width oi toe magnetic gap. A 

** is^er maonellc §ap i.tocr<&asss «i® magnetic fiux den- 
sitjr In the gap and hence the driver's motor s,togto. 
Dijcrstseci power haodiing sapaJSf% is anott;sr trade- 
off when eniar^ng toa gas>. Thfe is decsusa the mm 
parts m »sow ferther away from ihs voice coil, making 

?c s^rr; less effeaive r; tensioning hsat away from tha 
od) body. Oxiseqoeotly, hsat buiicis op in iha voice coil, 
sdha^vts; to soften, and creatine, more powor- 
rataisd fofesas.. 

iS80t>i Conventional hlgh-axcursiors Sondsp««kers 
aiao require excessive loodspeakar moonto;« doptf;. 
The to^sortora oisarence dimensions in a speaks- 
design Inciude the clearance be&veer, the n-jck '0m 
i:raera>5cbon ot oone, spsdea and vaco coil w«r) and 
;op plate, and between the tomm of tha voice co:i and 

;* toe back piste. These cieamnceo most 0a oreater than 
or equai to fhe driver's m&*«w( physicai oxooreio;> 
capsdilltvf. The ape&kats. wito a large cons excursion 
roCjOlrs a larrjer corresprjndrng clearance «tsNr t toe 
frame ssuctore to paverrt movteg parts from maianq 

«« 'cam* ckeing paaka. As the exosxsior. capability 
increases, so does toe depth of the touoopaaker stroo- 
tvire. Tots problem cam be troobiesome in certain mar- 
ksfc, sooh as car eodip ranee oonsot^ers typicaiiy 
desire tha ?;iacarnerr; ot very high performance drivere 

M ir; extremely tight piaoeo 

imOT] Finatiy. it is also desirous; lo pt evicts eiierrrafive 
•saya to vent air prgrjisure trom ws&s toetfiasrisraym. An 
sir vote-ma defined by the traditional diaphragm, dost 
cap, voice osii toner bien?eter, and poie piece changss? 
$m as the iourtspetikecs moving stroctate traveis 
through % axc£sfsisn range. It this pressors rs not 
i*&®m&, toe txm% motion m» be In-speded, changing 
toe wood's perfoooance spscificatfons dynamically 
dispsoding on excursion. This air ptmm is usually 

so ventsti teough a vent machine in the poie piece. How- 
ever, machines the vanf ir;or«asss the cost of the motor 
sftuotijre mi can increase magnetic cimoii: tees ck<e 
to the removal of metal from the ,ooie. the ir?stant inven- 
•Son otters several altemafe means of venting this air 

ss pressure. 

{dim} Seve:ai speaker designs ;nay br; avallaole In 
the background art for snooas;!;^ aabtm? However, 
nor;e are imovya to solve she atocwe-noted problems, in 
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*ac.t. there is no design known which is direct^ compa- 
rable to tn* corsosninc tubs concept. Pest attend to 
increase toe m^haniaa! stability of tosxfepeafcare. haves 
^sneraBy ofiiised dust spiders separated by some pr«. 
determined distance. Htxvever. any advantage realized 
in those designs is iimifed and offset by the need for an 

additional Spider Vvifh :f:iie sepamiiOn ffrXO the t'trS: $;p-t- 

der. As the above-noted deuces neither sofves nor ade- 
quately SfcfcSraasss the problems oonlemplaied by Ih© 
poasant invention, there remains a need tor a loud- 
speakar with increased stability and resistance to rock- 
ing. 

[0099} An object of {he instant invention, is to jxawoe 
3 concentric tvifos suspension system kx \o^kpmkm 
to reduce moving assembly rc«king in a speaker's mag - 
netic gap asxf to piovide a strong© joint between the 
suspension system and moving assembly, 
[001 0] Another object of the invarnioo is io provkie a 
loucispeake;' wish a suspension system that eliminates, 
toe diaphragm, spider, aitd voice conjunction . I.e. nsek 
joint, ss a failure pslrto 

|00i 1 1 A further abject af the lov'-antion is to provide a 
susp-msion system tor use In ioudspeakers imtfudino,, 
nut not imfaC to. high-wumioo loudspsske-s, for 
increased Sins?;? and lateral moving aasensbly stobltifyto 
fsduce rocking. 

1901 2] It is. another object o? toe Invention to provide a 
susp-msion system thai improve the msshaote&t stabil- 
ity is loudspeaker, 

[001 3] h is a further object of the invention to provide 
a suspension system thai entsanoss. the glue joint 
between the towei/spidar suspension arid the moving 
assembly. 

it Is yet another object of the invention to pro- 
vide a suspension system that is adsspfabta to high- 
excursion loudspeakers for enhanced moving assembly 
siebiiity arid speaker pedomianoo 
toot tv) it Is yet an additional object ol toe indention to 
iftcrsasa toe separation between the upper suspension 
and lower suspension and to separate the fowsr svsa 
pension from toe diaphragm for enhance leverage. 
p)is| it is yet a fortfw object of the invention to sap- 
arate the lower/spider saapenalon kom the oieotr^ag- 
nefic driver aiiuciar*. 

[001 71 II is sliii another object of fan Inversfion io pro- 
vide a coi-icanlria tyba stabiliser jhal inor^sssis separa - 
tion ostA'aen m mmksM and iowe?/epidar 
susparislcm to improve the ioucSspaakef 's resisisnce io 
foektruj by omximudng the suspension's iaveraoe over 
the moving ssserasiy. 

[9018] it Is aiso aa ot^set of irwentlon to make it 
easier to use an additional spider white providing iarpr 
ss^ra-lon i);sto/aan toe spioers and flexibility in dia- 
p.braQn; s^ecSon. 

[001 S] it is sS!! an additions! oi^joss io provide a sus- 



pension system that isciiiiai-es a ioadspaskssf *l«- 
iSm eased moaning depth 

PCS®} in fight of these and other c^-:cis. -ha instai); 
invention generally ccs-nprlses a concentric tab* sua- 

i pension system tor use in iaidspe&kars to iixreasa 
ts&W&m to . owing mswtoty- rocKinp. The isx«d- 
ssaaker gsnefaliy comprises the new suspension sys- 
tem, a \««:s ssil irictediog the former and winding, a 
dlspbragfn extending from an upper suspension to the 

to voles- oofli a ooixjantsio tube stedsik^r depending from 
ftse diaj^nisgm to a kx**r suspen;5ioti, a fcams and an 
®^wnsgn«*c motor structure. The moving saasmoiy 
has;<:aliy ii;cluda:> ti-a voice coSi. d|8phti-«gn> and the 
suspension system. The suspensioi-i system senereiiy 

t» coaiprises the appet/roll suspertsioo which connects 
ft® of the diaphragm to toe frame and a 

iavesVsp'der suspension connected at one and to the 
ttmg esrS the \uto& stabiilaer and ai itsa oilier end to 
the Mme. Tm toi>e sliJtoliiaa; d-jpa-^ds dowrwaiti from 

&o diapbrt;c:-tt so as; to be concent; to atexn toe electro- 
magnetic driver sa'uciura The stabiliser may bn 
attached to the dtaphragn; by saverai different mean;? 
irido;5i;xj. tx* not limited to. adhesives, adhesive 
isnpraanafeiC foam or a ventilation ring. Tha afabiiUaf 

k= desca-xis to the spider and tttoiohes at a level suostsm 
tiaiiy b«Niow toe upper-most sun'ace o? tne motor strum 
tore and at a level sdjacert; to Sower porffrx- of tot; 
vesce col! .waxSr^s. Thus. »se spider attaches to toe 
outer ctiametsi ot toacor-cejXili; tat)e sta»:ii?ef. and not 

« io the yoica t»ii forme:. Asccrdlngty m suspensio!; 
st-stom extends verticsiiy across tha loudspeaker to 
provide support above and belts* the moving assem- 
bly's axis of rotation about which s speaker's moviny 
smerMf ienda to rocto This conligufmion atiosvs dm- 

i« ticaiiy ktptw&i mecbsnica! stsdliiry anc sigrtif leant 
i®&i<®m h toe driver mounting dessfh. 
tjsditt} Tne present iswirttim oda;s seveisi sdvan- 
feges c-ve? conventlonslfy designed loudspeaKers. U\ 
canverisloriai high >«curi;ion speaker, toe spider (tower 
susfiisnsic-fi) is often a«eched Ic toe voice coii in th». 
vicinity ot tsxt static rotstiattsi canter oi ti sa mc;ving struc • 
tare, ^nse foe sdk30r is positioned proximal io the rets- 
fycml center, it must resist iwisting motion in •■ddlilcm to 
isterel twmwb. to the instant tewSfctt, the suspen- 
ds eipn wmm incorporates a novel ooncsrstrie tube stabi- 
: .:K'5: ;h;-.i sapsrafe* toe ;«we; suspansion tmn; [be 
sSaplragm and incr-eases the sapartstion between tne 
upper t:t.isr-trnsi6r: {t,-^} and toe iowe; siispeneion (s»:- 
PSt'} Jo provide Incrassed resisfartce to rockino wltoout 

so iacreasfeg : the mouwfos d;5pto of toe ioudspeafer. The 
ctasirjn .of the instant invention Is based In part on the 
theory -hat leverage over a rotating body is maxlnided 
by i v tovin§ suap«:mska; e&KKKmnk to the ends ot the 
body. 'it-Is ts acconplished by attaching tne spider 

ss mxh farther down the moving asssmbly to affe?d 
greater mtmsm between the uppes'.-'toit wsf)ertaw 
and the iower/spider suspension. The Increased ss;pe- 
istkm iftcraases toe ic;;;dspsaker a linear stedllisy 
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{resistance So rooking) by n*s>imi.?Snn the stisps-'i^o-it 
system's mscnarxcaf advantage or leverage over the 
moving assorsfciy. This mechanics! advantage agists 
regsroiess of *»s the rotations! esnter is fccasorf and 
can. oe realised wsihoot toa u-sa of an exotic spider fur- 
manners, smc® toe %m stahsslzsf straddles abator 
stasctor*, lbs risk el the sosier (mm& to cantata wfto 
ins sessionary m$al part? of toe driver is not a oo«wr-. 
[80:22] Anotn«r advantage is that vbffim (tow 
not limit the spar's point to any one por - 

tion in soissta so the mkm coil hecaosa it offers a son- 
tinuous outer wr& 'Hits aliaws the ^stcJjssr ;e ts« 
atlaehsd bsio&' im moving ssseirfcly's rotational ranter 
st 8 nusnbei of a-slected joints, Thus, tha roii and spids? 
is: tandem can provide enhanced faslsianes to >ata- 
Sionai or rooking maww ow* tho awing *m*W% 
mzmkm. This optoniz.es «se performance of toe Si,«- 
pension system and virtually eliminates nuking naxto 
problems. 

The Instant invention also fadtrtafes the deaso/s 
o? iousspaakars having we ahsffcsw depths. Sines tha 
spider can be attached si po-.nt& worn so ths back plate 
oi the sps-aksr, a fist dapbrsgm or mora shatto* sons 
{implying a iasgar cons angle) may bo used gfexwng the 
eieciaonxsgnnsic dnv»rAnotof structure so be snlftat 
upward, close:- to ths eons spax. Into tomwiy vested 
space. Ths loudspeaker's mounting dapih is therefore 
Pfssticsiiy reduced for a given sotMpdef s^ar&aer<. 
Loudspeakers mih mita«^i mounting cispth are \&m 
it? stations where erciosura spaca is at a promiom, 

The instao; invention also rea&es toe advar • 
tagsa thai sesul; from she use of a spider so&oensior; 
having a large: im<& diameter. Those advaf;ls.gs:5 
include a sirongar giee bint mi a more reiisfcto spider 
ssaper-slon. Since the spktei is attached to m iwbs sfe- 
Jhiliso! along- its interior edge. the oiroumtafanas «s tin 
§;r-e joint Is rJfOpsrtiorwt^iy irscroasaci *m a larger ssosr 
dssnsaks A Songst pir-a joint dislsibclas. tPa &tf«ssaa 
ainng a larger potion ol spicJar rmmte s^d Sowers the 
(ie*mnd on tho yjoa hc^d, ;nakjr>g th* apkier at-act- 
«»r*t snore rasabie. As the inner ciigwatej ine-ssaac. lbs 
olicasntarsnca ir;tafsecta nrers irsdivldual atrand;> 
matsrisi so ibat fba spldsr m lass prene> to tsetse along 
the crfe! glaa Joint Ucrocmr, the *m s tag^r 
inner dlansstsr axpsrian^s rrsaierijji 
a givan &rmm ot rt>d«jng. As a r%$itt «i§ susp-sn$iirvn la 
•noia f<;«:stantto rochino. 

in section to rrigf-sng tha ioodspasksr w 
rsiiar^a, sr?«tar stability cas cmdds s^ara? other 
aflts. For term in the « o? magrsatio dasign and 
thermal ptmir handlmg, tbs li-icraassd stately ssosms 
tor tightei magnefic gap Usances v^sid! pjovlcia Matter 
therm! trsmfer and grgatsr ^agnatic flux dsns*/ so tha 
gap Tha ioudspaakar om ^> pa designed ^ a 
r«duc«rf !noij«>ng <asptt; -or usa in areas ssntitart 
specs wlshoo! ocnipron-.isnc psrftsrnisnca. Thus-;, tysin- 
!5sr up<4ikis- assigns ars pr>ssil>ie with tho Instam invso- 
tiofi. Tha instant invantroH tyrthsr ptaikks, a 



kx<dsp«saker systera which raducaa ins annuel oS 
snschiasng in tha spaskar's mom cofsstructioo. wherry 
it toollitotas the incorporation of alternative vsntino; 
structure. 

which will become sppsrsrit harsiiiaher, the iaslsni 
Inverstion <raii rw sa dsscsifosd with psrlicijiar retorsooe 
to ths aocor^janying drawirsgs. 
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Bg 1 s cross seefew) view ot a prior art fcud- 
ts speaker, 

Rg. 2 Is a parte cross sections! view ot a prior art 
qmkw ailgnsd Mm ths instant invantion lor slria- 
by-sida coniparsson. 

% 3 la a cross- sectipnai vim of ons enfcodtrnent 
go ot tha loudspaakar ot tha instant invention. 

Fig. 4 is a cross s§c«onai viaw of anoinsr sn*odi •■ 

moot of Ihe toudspeakor pi the instant invention. 

fig. § Is a cross sections: view d snolhat arnbaii ■ 

rnent o? the iwa>"sSior;. 
as Hg. g is a top pianar viw ol ons vanhisaion editor 

ring. 

Rg, 7 is a arose secilonai vim of she sdaptc;; rino 
tato along Sine >y of R§. t> : iiiostt attog the adha- 
aiva reservoirs 

sa f%. S is a cross sections; view «f anothei antiotfi ■ 
martf of the it ftresiiors. 

Pig. 3a Is a arose saciional ysaw of the preterm 
«mbod«nent Of tiia ioiXlspeakaf of the instant 
swankon itti^strsting a preferred adasptof ring, 
as Bo. §»> is a fop pianar view ot tba prates ed adaptor 
dng 

Rg, 9o is a cross »$c*onas vie*' of She preferred 
adaptor takert along So Sc of Fig. ffb 

jOSgai W*ft rafe;afs>a to tho drawings. Rgs. ;r -f>c 
depsatthe tesds^eakssr 10 s?f tho instant imantion. The 

•« ici-sdtipaskar is prteraiSy cos^risses a moving assem- 
bly, an ssscSnimarjnatiCddvar/niotor struofuro £6, 26, 28 
tot cyc-iing the moving assemoty, a novsJi sospesisisxi 
system is, 30, 40 tor etaPiilsiiyj the moving asseMsy, 
mi a fs«ma 18 to p?xs--kfe r»rorali strooiunsi support for 

>'o the torar^oing. The moving assanfcly genaraiSy coav 
prises a voica ceil 20 and a diaphragm is. mi She voice 
s»:l 2$ indifte a viiica a;ii winding g4 supported by a 
lonear 2:5. 

It&fJfSSj ffta tetidspa&Ker 10 prevkfos enoancep par. 
ss tor inasjoe by incorporating a novei concentric- tons sus- 
penstcs'! system that minirnwes rocking ot :ha speaker 
moving assasnbiy by fiiaxinfeing 'average Beterring to 
n-g. 3. toe instant suspension system generalfy cosi- 
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prises an outer continuous tubular cyktfw o- concentric 
tubs stabilizer 40., an i^sper/rdi sutpenaion 16, end at 
least one fower&pfcser suspension 30. Fig. 3 is divided 
to represent tee prsseni invanticsi on one Kite and a 
conventional ioudspasker on the rjpposiite skis. Dis- 
tance *A" represents the distance feefswsen $m roii and 
the spider for toe concentric tube speaker. Distance "8" 
represents a smeiie; distance between tee roll and spi- 
der I?! conventional speakers. Finally, distanco "C" llto- 
twites the separation advantage held by the concentric 
tube design. With reference to the suspension system 
of the instant invention, {fee' uppsr suspension ibc-Gftv 
prises an arcuate roll attached to the outer peripheral 
edge of the diaphragm on m inside edge and to the 
frame IS on Its outside edge. The spider SO comprises 
•i donut-shaped, corrugated, lightweight anchor or eus- 
pander. The stabiiiser 40 ie attached near its lower end 
«4 to the spider 30 arid at its upper erxs to the dia-- 
ssbragm t:2. The stePllsxer 'to eliminates the lr«c'h.lorsa< 
neck joint as a sir ess or failure pc«s> sirsd pt events rac- 
ing of the moving assembly as discussed hensto. The 
tubs stabilizer 40 is afcsteosaity cytiebdea! astb 
depends from the oobom su.rte.ea 1 2b of the di&prfragm 
12 so as to be concentrically positioned mom® the 
electromagnetic motor stricture 26 ancr hence, voice 
ceil 20. The tube sisOite; 40 is preferably attached to 
this cfcjphragsn 'is by so adhesive, such as epoxy. at a 
prso'jtsro-iifseo msd-point for oetsmai vo;cs coil 30 sissPii- 
«ty sod speaker scone; quaiity. The tefarsi position oi the 
tube stae'teer 40 js Opacify refeiod to the di&mater c?s 
the motor atruclyra 26 and depends from the diaphre-gm 
fcortern surface l:Vfe so tnat it stmedfos the motor 26 
structure without making contact 
10030] Severn; attentate means, for attaching the sis- 
bite" 40 to the diaphragm 12 may be ampfoy-ad and 
interchanged beweri speakers as discussed herein, 
l-or instance, vviih a cone-iika structure., the diaphragm 
■ 2 preferably defines a cyiiCdnsal elbow IS by making a 
substantiaiiy d©wn*raro: vertical bend irons its ustM 
obtes« pfsn© for a predetermined iengtb hsiors angiing 
back toward ths voice co.i SO The ito 16 provides a 
vertical surface for abashing the hubs stabiliser 46 along 
its interior wall 46 at tbs upper peripheral edge 42. 
Accordingly, the oyiindr icai $!tt0w 1 3 rt^ir^es an outer 
diameter tts-jt is esoantisiiy ^uai to ttsp inner diametoi 
of the tub® staJsiiiser 40. at ieast m. the upper edge 42. 
An upper sta&iitear joint 46 te thus formed at srs eitrva- 
tion above the termer neck joint. More Important, the 
oor«.enl!ic tiixr siahi&or 40 separates ttj« spider 30 
•rem tha cone 12 snd roil providirtg greatar laterai sop- 
port in the mo-v-irsg assant-fy. The sepsra.tisn pwkied 
by the ioba 40 enhijncss the reinforcement and etabiii- 
zstioo force of the spider 30 for greater coreroi. Tbs iat- 
erai control is asso acnieved Pecouse the cone aj-id 
stabiii?:er act as a rigid body. The aiabiiiser 46 may also 
bs attached to the diaphragm *iih an adhesive in-spreg- 
na?eO fcam SO or a v>?ntiiation srfantor ring BO as s?x>vvn 
in Pigs. 4 and 5. : sspeciiveiy; 
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V®$t 1 Raiarring te Rgs. 7. and ;j . tne teoe stahillxar 40 
rsaparxis- cxmconfrkxjf iy aroijnd the motor structure 20 at 
its \wm edgs 44 below tn<s former neck joint anci rots- 
tiCK! «xis. I'm tower auspensiori or spider 30 preferably 

s sits::hes to the ;uba statute 40 proximal its iowar arige 
44 aiong '«& irmr tte»t«r adga S2. The spider s inner 
biarnafer t2 is asserttiaiiy «c«ua| to the stabiliser's outer 
*a. a- least <;lan« S?a lower adga 44 »^sar«i 
fteM is graater toao the conventions! diametei . 

?s A fatm stabiliser joint 47 is termti by ths jplning of the 
spider I near diametric edge 32 and tee tube stabiiizer's 
(xM>' seriose 48. The Usw& sfattiliiJsr pnt 47 is pm- 
ijoned below the former nad>: joirtt and axis of rotetior: 
as nmn ii 3 Bitm tte outer tubuisr statute" 40 

■<s stra^dkss tee meter sa'ucture 26, Ihe SfsideilJ 30 paim- 
M«Qfif3Ct ^.'im the mm u1ru;Ss.rra is no iongar a con- 

poin:; much tanner down on the loovlng asseincty and 
fcetowtheo>:is of retailor). Ths p;widas gresrie;' separe- 

s$ t;os! baiwe^if! ti?e uppts;- r&tspension/ro!! 16 and tbe spi- 
der :jo. Tf.a iargor sapsratfot) betwaan the roil 16 and 
the spicier 30 increases the ioudspsakars isnear siabi-rty 
and resistance to rocking by maximizing t'u; susper;- 
sipn s mor;r5anical a^vantsgs or ievorage over the mov- 
log aseemtJiy. Thus, higher excursions are ashlevs^e 
v^tfioui tho ?isk of pr;ac<::spt;5bie ?ooKli?g 
£08323 The mechanics* a;Jvafitages painad by incor- 
porabng e-e tube staniiixer 40 are shown in mg. 2. Ths 
tobc stebiii?o: 40 essentially elongates the steP!i!»ng 
terce te p;c;ylde an increase in ;hs ista:ai sMfefiw. 
its iiitJSfraied by saparasior; d«a«nca A ins ccsfWSfic 
tube stabiiizar 40 moves She Sower srsspension conpo- 
nenf (spicta? 30} te the fewer and of ih.s rofaiing body 
(•out-itsg sseenSjiy) to compiomore tba upper puspers- 

as ;sorf (roil 1 $} in maximixing ieverage over the system. As 
shewn, the <£g&nca A between the upper suspsnsion 
and sfskter <« the instant Invention's .a greater than tee 
eompasabte riiatanca S in ccnva-nOonai system^:. The 
sesuttfog atr.jctisai arfr'antage is represented by C fn 

*5 addition to tea mac.eanica! advsniage gs.nao, {h.s 
•tesigf) fecii.iates reduc«sd mcsunOrio oepte *i;hau! c.c«v 
p^ortiising p^sffprjmose arte tighter magnetic gap toler- 
ances for improved therms! transfer a=Kt incfsasecS 
•mgnetietiox. in addition, ths neck joint is eliminated as 
* pofertttiti feiiure poirtt. By contrast, tee prior art 
speaker ■•sfjawn In Fig. 2 attempts to stMiM the moving 
assombiy at the naott joint prexima! to the axis of rota- 
%n Thus, phor art suspension system is at a 
m-isohanscai disadvantage. 

so pK$Sj Tt?e corv5enitic tube so^ension system of tha 
ktefahi: kisen^ofi provides several otesr advantages 
over the prrer est. CVse of iha maif! advantages is; that a 
spider SO with s iargei inner diamotar may be used for 
eecurlng te ihe movfng as;;ercbly With a larger inner 

st diaimrter. the circ;jni?erenc« of 9® inner diametric edge 
32 is increased, p^ovidlrig a longer glue joint. The iongar 
<t1u« joint 4? disiobutes snsss aiong a iargsf portion of 
the spldar SO material, loweririg the dw?«and or; ;ne g.ue 
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bond. This makao She spice; join! <? attachment much 
mors reliable, in addition, as the inner ds&rmter & tha 
spidar 30 i«8«i. this ciraavsference oi itta mm* 
diameter Intersects more Inoividuas s&sasds of mftfery, 
making shs spider 30 iass prone to material fsgpj® 
along the critical inner hamster giise joint 4?. Artothe? 
advantage faafet-td is that a tar$«f inner shsroeter scid*? 
requires mate materia; defteotfen fer a given amount of 
rocking motion As a res-jit, ins msp&pt&sgi prwkied H 
fws resists?* to rooking mote* Merger, in -addilksi 
io making a (Opo^aaksr mora roiiable, great® stability 
in the suspsnsion system cao also provide hsiwm in 
«r«ss of mwm 4s&w and thermal power fiw®*%. 
[90341 Th# stabiliser 40 has a sat***** ss-sx- 
furs that aSows the spider 30 or additions! spiders t«>fc* 
attached a; a«y one position in relation to the v*sc.e cos 
20 without an Increase in mounting depth oi sfoxtura 
thickness. The stabtfer &0 fac&tates the use 5! nsxtj 
than oris insider 3D tc meet dssSgn gosfe. Okm-. m 
i«»ge surface area 0; the stehiiizer 40, it is simple *c= us* 
end attach additowi spider so. Sine* a spidsi 30 
attachment cm be macs much lower on tm rawing 
assembly the spidar can be placed on the km? side 
of the mm® *mr®$* tm®wsi center. Come- 
querniy. me rcii IS and the spider $0 in tandem provide 
greats? resistance io rotational or rocking nx>yemen! 
over the moving assembly's excursion. This q>fe«ea 
the srjspetssion system stability mi virtually ellmffiates 
rocking pr-obsema k> an aternafeve anthodimarit. m 
cute; caoiirinous seracs 48 of tin; tuba eteptitee:- 4» 
may define a panphsrai ledge 40 at a prerfeiafm*^-* 
elevation below the rotational axis for selling end fifths- • 
in§ the spider SO. 

im$] tmmt® to r-ig. 3. the spider's cuter dlamatrio 
edge 34 is attached to she frame i§. A ledge n h 
fernmt by thf; t--&;ns is for s-38ing a:v.i aShi&rsng the api- 
de; edge 34 As the *awings iiiustnsts. ihe conce lisic 
•i.:be e;isbii<?.sr svsts;n :i:io*.<s gtmtsx itmti&x in tfe. 
pi5ia$i:-?vco::e seiectio:". 

i'm>3a.; With r^fenc^ to Figs, a «nci S. tha coo^eiitta 
tsixi atas»i«ar 40 feiiimtan ait^nstiva tss^J-^e^r 
dsjsi^ns. ificorpofajsng iiatter diaahragms 12 far & ewe 
sttaiiow 8p<sik-jr Sy ifivO^porstins «ia concentre: xtsa 
stsb:i:2ef 4&, tt;e spider can be a«soh«<! nivjoh cfesar to 
the baoH of tl» §»9sk*r 1 0 : sffording ihe afr^ioynTai} or 
a tiai or sha.Sk>« diaphragm Tfta shaiiovs diSpivap/n 
1 ?: pftBtkte® a M or hegs-f c-ona angfe, which s&mtiia 
motor io be shifted ipwasxl iota iha spsater naar tho 
typieai cone ap-exmack joint io tnMttt« msfo*} mm. 
As. a <isnssq«ancs : a !Oi>sas«akaf'a motinlin§ dssislt isj 
draatiaaily ratoef Io-- a givan diaphfagrtt and spidsr 
sep«!-e- s ion. Shaiiow fouieseaHisns provide m»im»$ 
niaontiixj a^«h srd are vary (.-seiui in aspafcns wHars 
mdostsra space i« at a p^niium. Rsut airam-iimoriss of 
the shasow speaks; design gr S shown in Fiqs. 4 ;S, S. 
and 9a. 

f003?1 W^h ths stieiiow apaakar deagn. e »f^»isit3 
•:feph>;;gni \z may he a:-{#x>y<£sj. as shown in Figs. 4. K. 



«i>:t 9a idea! skif? diaphragm may be comic era? to ha a 
composite}, in tha composita diaphragm design, the 
concamric eibow is etimterted and an aitarrestiva stabi 
ifessr attaching trmm is preferably yaed. in one embort- 

a *&x*> the cotw«o»k: tub« mm*& m may be attach^ 
io tha coff!oces» txm W by adhssiwe iapregnetcd 
foam SO. The isrpsgnateei foam 50 comprises a top 
states JSAaeiafoie fesr jjjtachmsnt to the diat>hnigm it 
and .a hottom astea which is penetrable by the tcbe 

'o stabiliser 40 lot fomartg a m o? peneirsttihg a praiabri- 
estaeJ si. ThHt siit is adapted to raoaive fte sMUr 40 
arid aeihsaives for m aohanoed giue joint, 't he foam so 
may eomjxisa § pteiiity of toon strips arounts Hia 
upper essptiixof- ond 42 atxi diaphr;igm or it may corn- 
re pase a singia anrtyists- ring having a central diameter 
suhsfenfisjiy scp* to the stabiiixer 40 diameter. Tha 
ii-reiregnat^ foam SO is p^nrsmentiy siscut act to the sta- 
biliser's oppe- sdga 4S oy fiiiina the silt with a conven- 
tions) adhaoive or epc«y Ihe mve%m:4<£ foam 50 la 

go mo &Smwi to the bottfjm sortaca I g» : of the coinpost- 
fet diaphragm ISf' with ooiivefiiiorial <tcthseiViss. The 
i-npfagoatad foam 60 provides a preatsf surfeoe area 
tirtan the stahifeer's oppse e<ige 43 for attaching ;o ma 
co;itpo!5ite diaphragm 12: Tna feam SO may aism bs 

.38 >-iaed as art attaching means for adnedn§ me siatsisxe; 
ks the cona-iiKS diaphragm 12 shewn in Pkj 3. Ukauslaa. 
the voice ooti format 22 tmy be mm®} io ins compos - 
ite cone 12' mh a second adhesive imofecneted foam 
50. Coiiactivaiy, tha shalio*>v composite <xm nv ; the 

3d ^pasgnafeo foam SO. and the suspension syslen; 
jnoorpeifaSr^ tiie conc-antric stabiiiaei' -«D previbs ?esist- 
arsee to rocking a*ld sSecteasg the Sksiihood of ;iie v;;i(te 
coil 40 robbing tha motof structure or top pk«a. 

if; m&W embodiment, the inetariS invention 

?» n^ay i?ic«fpc-i53ite en adaptor drjg so like ifiat shown if? 
Fig. S. This aoapto ring comprisfic consefv.ric rings- 
OS. 64. Tha inner concentric ring 64 sno outer concen- 
tric ring 62 are joined by a piofaiity of support fibs 80 
tbei jKcJect ?^jward from aha rings m, 64. The rice 30 

<k; have fraa too esxis nvhicti .ere adhered to fr* tt-otto-n ot 
t?>e diaptibipm 12 <s IT Accordirfgiy ;ihe rte : m top 
ersi; ettrxtki ha fiat and pmvida torn surface axm Each 
pair ot rite 86 dsrines a horteorrtai and vetticei vontiia - 
fion diwml 8So and 6Sa. r«spap^%. vstien tha adap- 

« ta hog 8D Is stSachad to tha compoaito diaphragm 12'. 
"i"ha vamitelon channel 8Sb provides a prsesuro resaf 
pssh from the primary volume deJina<i by the diaphragm 
f tha inner diameter pi the voice coll 22, and the fop 
ptea 39. Tm aacctxsary voiuma daiined hy %v* ®m 

m diameter oi >:ha vofoa ml 22, ttte innar tjwmfar of the 
«jix:«:t?trk; a.ifee 40. and the top of tots motet pot vwaii 28 
can v«ni throogfi ty»o pattts. Ot»e path is through the ver- 
feai vent ahaonai Sea. Tha second path 3? it; defined 
bt5l-A>aen tha inner diameter ot the concentric tsfoe 40 

?s arid the tartar diameter of she motor stmcto- s. However. 
«H5 secondly voSume may not be abie to vent freeiy 
tom&t the secant- path 2? oue -a the close proximity of 
the parte. Pole versts ate therefore not requited ;n foe 
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m«fos sfruetors 28. Tns adaptor fing 69 may be 
a»«eh«d to the composite -Mpmgtr, 12' with carvsn- 
fionai adhssivoa o: ten. 

[OOOsTj Th« adaptor ring 80 m$mm and secure* both 
toe stabilizer 40 and fcm» 22. With reference to Fig ?. 
the ring SO comprises? a pair of continuous de»en£J«g 
annular tabs S? whfoh are in tubutar relation with kher 
the voice coil format- 22 or the stafoto&r 49. Each tab 87 
deffioes an annular fo?u§&r^rvoir 89 for respectively 
receiving fhs corwsnSsic tube atsbife 40 and 8*s *efc# 
eoi! fof?ner 2£ in the throat of the c^swto Accord- 
ingly, tf» first annular irsfc M prpjecfe downwardly, from 
tie outs* ring 8§ in alignment with the stabler 40, 
while the second mm&( tab 6? prefafe dcjwrwrdfy 
irm the few ring 64 to alignment with the term 22. 
As shown if? Fig. 5. each reservoir §9 is adapted fcr 
;ec:eivirsg an adhesivs to adhere the su*>8i»s« 4{t and 
the few 22, -.m pe<*veiy. in the aft§ma8v$, the taps 
67 may co-norm- & plurality of siiseorfewous reservoir 
troughs, vtfhich m&y or (nay not be in alignment with the 
ribs 66. :n either event, the spider suspension 30 
attaches to the **«bfesr 40- as previously diseased, to 
?:oiSect»v«;iy provide the stabtlartg force tmd®} fe 
u«i3x«n*er«d travel of the moving assetrt^v. 
18049) With referenc* to Fig. S. aoothoV kiudssmtes 
Oinbsidtoient may be employes with 8* stabilizer 40 
srxt hence suspension sysiem of the instant invention, 
•n this emhodimer;!. ton stabler 40 Wlt^ the incor- 
poration ot an inner cents lit" end an outer skin 12" to « 
fetospeaker configuration. The t«?^ cone 12" deftness 
raised section si is. uppsr corrsar which sru»pjy asjgfes 
downward at it?, apex toward the stabiikers fcwar and 
44. The lower end 44 is structurally adapted for simulta- 
neously Caching the inner cone 10" and the spider §0 
along its loner adg* 32. The outer skto IS' bridges 
across the inner con*. The outer ssdge of boih the outer 
skin 12' and :sw cone are sttad*«d to th» roll. This 
enixxiifnent prcv-des tiie benefits- of a deaper cona atss- 
phragrri vMwt ?he diwhecks of having to norwest m 
eons ?o the voice «;oi! footser 22. Pisthsr. the irfabilaer 40 
secures the mne. 12" with a ^Rr^fef mofe teii^tj 
aifocixneii- than that provided by fhs voice 008 femsr. 
;>;e tipper end 42 of m *UMm 48 may be «tfoch«d 
to the outer skin 1 2' by soy of the met®;® means dls- 
cussed heroin 

|004 1 1 Still refofong to Rg. o, the mtomm 40 and 
immr 22. in this embesdimeni; may define a oiuraitty of 
3P(j?1u?es, openings, or vwfe 41 fo( (oiessirtg at? pres- 
sure in the footer volume. l>?e vents 41 provhse -s path 
fo mtimt it «^ be noted m a rsote vat in the 
(ootor structure may be aitomatiyeiy empioyeci. Vsntto- 
fion vests may also be defined by the ir^rfepnated foam 
50 or by voids defined by strips of foam SO, if the foam 
50 is; ostntinuous, if woutd include vent passage 41. On 
the other hand, discottsvious foam so wouid mm 
;;pen ssace between iho strips 52 to vent air presstjre. 
fdu42t in she przlwwt eratxxSimenl toe edapto)- ring 
may cocBxise a siohstantialiy conical tsurioafed. verttito 



ring 2T5. as shown in Figs Oe -Oc fci use with a otjne 
sfruotee \r as shown in Fig. S& arid -smiiar to thsi 
sixswft-if?;i r is. S. The pfefetrec adaptor ring 70 is sui;-- 
stamiafly cone-shsped with a Irur-tsafod/Hsit too surface 

s M. th« alternative adaptor ring 70 essenhajfy com • 
p*m m up.oer ring 72, an inner an«3iar trough 77, and 
an outer annssssr trough 78. all of which are periodically 
.ksined m& secyted by a pfuraftty of rifsc 76. The i.:pper 
csng 72 &£bm foe totnaitetf/fist siirfece ?4 erto hae 

n:. w0®m$kto*m mi a plurality of per iodic depending 
toetfo( rgintsrcamentartd stabfltty. The top wsto 74 is 
adtiprecf the cone diaphragm 12" fey oowentional 
means. The toughs 77. 78 t»mphsa annular sleeves, 
i*5i5h <i mm define an outer f ianp to which tf ?e ribs ?§ 

js «re ioined. ttse infter tsx>mp 77 forms & reservoir 79 
wtMctt fe in : ;5iign(nerit with and receives artcJ !sc!h««» the 
terras- 22. %*so«tar trough 78 def a rssem»r 70 tor 
saceMng and adhering the sisbtix® 40. The ;ihs 76 
hold she a-^yiar members 72. 77. s;?;t ?s U\ piece arid 

^ hesp fo dehne venting channels 75 for r-efnoving air pres • 
mm buistup tew the disphrsgrr;, iho voice coit ID, 
mi the top plate. The top edge ot each nb 75 is 
racesssid fesow the pone 12" so that only ;he s;r>pe! nng 
72 and upper surface of the outer rxovqti 78a are 

2$ adhered fo the cone. The trough upper surface ~m 
pre^rably defines a «sotou? that compiemerifs seco;eo 
Sittachnienr of sf^e oor-s 12". The adaptor hrrg ?0 pro- 
vides eno«<er way venting heat compared to she 
edap^o;- rirx: 80 discussed above. Aj f is vsrvied tr-rough 
the loefh O: passage ?•> when the cone movs:s; ctr;wn- 
ward. njr mi® though the Inner radial opening over the 
few §2 snd inner trough >7 and out betw.ren the 
motor (jute; diameter ana sstab««sf 40. This movement 
of air elds in cooling by passion, over a iawar surface 
mm c? the motor sfe erttrarusto heat exchange. T.he 
sixias)fo;- nrisjs 00. 70 are prsfershly n:a-nufeichred by an 
injecsion h^ed pl&atio. 

•O040| The concentric tube sfsoilker ns-y oa manutac - 
feee-d irom pe|>ef, crait paper, or Ncst«ax w . T>rs concen- 
eic *m atabilixer thus mtm. a paoernike futw. 
ad&ptsbie fe ate^ment to the cone by the attaching 
means described herein, in the aftetirtsiive. the cortcesv 
ttictifche sfabiker 40 r«ay comprise a plastic, injecton- 
i^oided sftirctora for adachins the diaphragm and s?>;- 

*s datv An to&ctfet mokfad part mate rtsiny additloriaf 
variatjons in splrjer/corta atfachrjnent and pressure yen- 
tiiatfe? poasffote while enhasiclrstj component ngicity. 
i.n.-i.-:.;;.-:.;:;.-.?: injection mpfdfog pmoass wii: allow one in 
chape the eabril^er 40 as desired there is greater funri- 

a? Pity in the d«sigrt of the stabiliser 40. such as venting 

l®m] The instant mmtim has. been shewn and 
deschbad herein in *m is considered to be toa rtmi 
prasitic-al ersd pr^ed embodioxsn- it is recognised, 
sis however, that departures; may he a-ads fi'araf rem wlthih 
tfse scops of the iwenriori m*t 8iaf oovious modifica- 
tions} «i f»cv;r to a person skiiirsf i.n me ers. 
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Cialms 

t. A ioudspsiiki;; suspension device for stabfcng a 
moving asseinfoly in a Souriirpeaker having an yrpgr 
suspension and «r» etetfromagnefe motor tor acto- 
sting the moving assembly, {he moving 
composing, a tower suspension, an upas* suspen- 
sion, votes ooit including a isrnw and winding, s?vi 
a diaphragm, said movlrso, ssserably having a? 
inherent rotaiionai axis about which reeking csn 
occur, ssaid suspension device for increasing i&imi 
stability in {he moving assembly, said ^sponsion 
dsvfce rsonipris'ing- 

s.tte statilixer emptier® a tube hsvsag a 
predetermined Sength from an upper end to a 
iowet end, said stabiliser depending 4®*mm$ 
torn the diaphragm so as to be ooncantrkaiy 
disposes 1 enaurtd the vo:es coli and 81 feast a 
portion of an electromagnetic motor ot tfoj 
loudspeaker; 

said upper em; bQtng attached to jhs dia- 
phragm and eeid tower end depending h<stem 
the moving assembly's rotational axis, the 
low «p«i«n beisg attached to said stabs - 
lism t?B rotational axis, said stassiiaer 
tscilstating increased lateral stability in $un mov- 
ing assernhfy; ;»3 

means for attaching said tuhuisf sJsfcis;* to 
the daphi&gm 

2. A suspension device as recited in <Mm t. KHhef 
ixvrrpuemg: 

vantiiatkm «»»8S. defined fey said sttsorslng 
means, for removing air pressor* trashed 
batweso the diaphragm and motor 

3, A suspension device aa recited in etaim 1, where::-! 
said upper end is attached so the dfephsa^n si a 
prssefectsd point, said preselected point defining a 
Dead 81 the diaphragm 



4. A suspension osvios as r ecded « claim 3. wft-rarem 
said band is attached to an interior of said ? jbt$~ 
Isr stabiliser. 

5. A suspension device as reoited ii claim 1, ^serein 
said tubular stabiliser is sucsiamiaily cylirxaricat. 
said tsmMzot having a ccw^nuous outer mil 

8. A suspension dsvica as redifed in dsim 1 . wfw^s 
said lubuiar s'abiiij*-' is attached jp th§ dispHrsgm 
and *io s^sidar with at- sdh«^vs. 

?. A auspansion dsvfc'J as rscttsd in cWrn 1, m^^eafs 
t;a &ptd«r » aiiadi&o to said tubalaf stabiifea- at a 
prssaiact&d aoinf Dioxinicii -;aid \mm snd. 



8. A suspension davics- as recited in claim 1 « wh»«n 
said fobuia? staipiiissr d^insa an outwardly projeot- 
fog ;^ds<5 for receiving and attaching iha iowar sos • 
isensian- 

3. A si;sp6ns:or) davioa as rearied in ciaisn t , wiwaio 
attaching means comprises an h-pegnatsd 
%»m adhered at one and » s^itd iuisuiar sSabixet - 
and adharsd at an owoslte end to me diaphragm. 

-:o 

10. A auspsnsisn device as recital in oksini 1 . wbsrair) 
said attaching maans tmnpfe&S> an annoiar adap- 
!»r -ring having a veonistlor? msaas tcsr famovsng air 
*isp* batwa^i ttse caai^ragm and motor, aaid 

ra ring having a tisr; sisr fees adha^ sc5 to the diapnragm, 
sakl ring con^siaing at least one downwardly pro- 
tecting twtswk tor receiving said Utelar staffer, 
saKi fssaryalf boi?ig adapied kx raoaiving an adna- 
siva to adhere said fuouiar atabiiise? in said reser- 

«5 voir. 

11. A ktuds^eaktt' sust>er?t;lo« system for lateraiiy sta- 
biteeig a loudspaiakera mcwirsg assents to prg- 
ve-« ancissirss^e nxfcsno. aixKit a va^te rot?rtiona! 

aa axis, wherain the moving assembly comprises a 
diapiiragm arid a voice ooii, the vofce coil incWioc, 
a ssmer pnd voipa, aoii winding, said Si-iSpsnsson 
system oomps-iaiog: 

a;.' a tudular stabiifser corcpi'isa'g a subs&ntiaiiy 



cytindocat ; 
ftoui an up 



:jr8ds;i 



\ ssisid siiapl 



!te«s' depending downward trorrs the diaphragm 
so as to be conoentricaity disposed around She 
voice sr*! and &• ieast a portion of an atero- 
magnetic r?»tof of the ioudspaaker; 
a iowsr suspension attached tc said stabiiiser 
praxitriai s^d lower end msi below ths- moving 
mzmtfy's volatile rotational axis; arid 
moans for atiaching ssid mxmr md io the dis- 
phragm. 

12. A sosp^nstor i jkmm as racitad in daim 1 1, farther 



vonstatjen means, defined by said attac 
mgasis, % rerTKsvfng ai? pressors ti 
h«mm the diaphragm and motor. 

a;. 13. A suspension system as f seated in ciaim it, 
wherein srsici atJaohsag means comprises an adhe- 
sive tor edherirtg said r^per end to the ciiaphragm 
at a preselected po:.tt. 

ss 14. A sijspansion aystam as ioclte-t in claim 11, 
wherein said attaching means comprises a down- 
wars brmd datined by said diaphragro, sstid tian-d 
depending verticaily tor a pr^efermined ier-gih, 



s&d upper wd bsiog «ono«ntricaiiy fid; 



A suspension system as recited in slaim 11, 
wfwein said attaching n^aos comprises af least 
one strip ol an wpegnatsd foam, eaitf imctagaated 
foem having 5. penefrabfo bottom surtsce adapted 
fo- $sea*-sly rsoafving arid adhering mte Moutes 
striker upper and with an adhesive, said km> 
having a top surfacs.sdiwad to the diaphragm, 
said iwjwagnafcsd foam having « predetermined 
iangth, 

A stss^fssion system as recited in c>mm tS> 
wherein said strip subsfcaiiaiiy forms ring 



1S. 



s j . A soapaosion sysksat ss recites sn ciaim IS, 
wherein safes impregnated foam defines a fct 
f eceivifjg arid adhering said upper «fjd of said afe- 
far stateftfear. 

iS. A suispariskm system ss recited is claim 15, farther 
corsprssmg iTisa^j for enuring the votes cos fotrms 
to tt;» diaphragm, said securing means apprising 
at teas! one strip of &« Impregriated torn*.- m& 
s;r<pregnat«»a' foam naving a penatrafc-ie bonom sur- 
face adapted for xacuseiy receiving and adhering 
an upoe end d -he vesica co» termer, said securing 
sfop having a predeter nsned length, said seouriiKj 
sirip having a top soifoee adhosed to tn» dia- 
phragm. 

1 9, A suspense device as recited to claim 1 1 , wherein 
said attaching meam ccmprises m annuie? adap- 
tor rlra? having a versfikatfon mesne for relieving air 
mapped between the diaphragm and motor, said 
rim having a top surface ac#>ered to ;hs diaphragm, 
said ring comprising at -east <w dr.*vfvjvatxiiy pro- 
iecimg reserve:!' tor receiving said tubular strife*", 
said reservoir being adapted for receiving m adhe- 
sive tc elhee said fubuiar sfc&ittzei in said reser- 
voir. 

20. A loudspeaker conprismg: 

a moving assembly comprising a diaphragm 
supported by a ira;ne a?xt a veto* coii inc-fudirsg 
& femer and a voice coif winding supported by 
said fomtar; 

an efocfromagnetlc driver tor drying saici mov- 
ing assembly, said driver and voles cos: defining 
s magnetic gap; and 

suspension system for iatarafty stabilising and 
centering sate voice ax\ in said magnetic gap 
as said voice coi: is '-Heady dispiaead during 
opeasoo, said suspense system comprsstng" 



a tubular stabilize- defining a asbstenaaliy 
oyllndriea; tuba having a predetermined 
length from m upper end to a lower end. 
said stabiii.?er depeisding dowmvatd from 
$ sad diaphragm so as to b« concentrically 

c&sposab around aakt voice coii and at 
least a portion of sa& efa&mmgeteSc 

a fewar suspension attached to said stabi 
» >«er proxitmi sab' kr.var mi sncS beicw an 

ioaerent voiafita rotationei axis defined by 
said movirfg nvsmify; and 
itmm to? «fta- 
disphragrsv 



.? •;, A !oudt«oesker as reotad in cia:rn so. wherert ssid 
attachir;:) raaans coiaprisaa an adhesive for adhst - 
«® m>® tippot arid to the diaphragm at a prss«- 
iaofod point 

A feud^jesKsr as r ec»fod in ciaim 20, wherairt said 
attaching ttmm compi ssss a downward beo:;' con- 
. <;sidrk;i5iiy dafined by sasd cfiaphfagai, said bend 
depending vartieaiiy foj a pfac5atermsi$ci len^h. 
said upper aod oaing aBx:anf.icaiiy adhered to said 
ber& 

S3, A tesjieaksii as raotad in man £0. whs; em mwl 
otiHCfiing means comprises, a; ieasi one saip of an 
•TOpiegT«fad to«m, eak3 impiegiiaiad imtr. havifjg a 
penetrable hesftotr. surface- adapted lor secu-eiy 
:ec;aV:rsij gnd adhei ing said tub;;!.** stedi8«K tipper 
end wfjh an adhesA's, said foam having a top snr- 
face adhered fs; «b« &8&m&n, said rnpregnatsd 
•ton isaving a p.-^detsnvtiosd iangtfr 



S : 4> 



is«:?$ frcim the ciiaphragiri. 



saim a3, wbsie:ri ®ws 
ing dacsenciiny dowrs- 



SSs A ios.icispesker as raoited in ciairn 23, wherein said 
impregnated foam defines a sift for receiving and 
adhering said upper end of aaid fubaiar stabilize. 

•rs A imidepa&ker as recited in stains 23, fcrtse ccrsv 
•v::i:;ii- :n^ns to; securinc file voice acM kartm fa 
ins diaphragm, said securing means ronip-ising sri 
ie&fif am- strip 0? an imprepnaiad foam, said 
'«m^mmi foam having a peneirabie bpttorn sur - 
er- face ?Kiapfod for securely receiving and adhering 
arr upper end oi foe v^ce a>ii former, said sacprSig 
sfdo having a ptagM-xttimt fength. sa:d secwring 
sttfo having a top surface adhered to Ihs 
Cih'nie.vs 



ST, A iootispaake; as racisen in cfssm 25. wheteir; 33 
sexsuring ssirrj? aubstanfiafiy forms & ring. 



r/ 



28, A suspension device as :"«s;H*xS in c&im 20, 

said attaching means comprises m mwim «d§pr 
to!' ring haws a ventilation raaaos for rsr^ing si? 
irspped bsteen tha ciaph-agrrs and motor, sa«d 
ri«8 hasftfiS s top oudaso adhs? ®d so th» diap?m:<<!:u 
said ring comprising at iasst «b dowrMttKEy rxn- 
jlpHQ rssatvoir for rsesftHog said Miliar sMss&sr. 
mid ffissrvcsf being adapted for raowiRg an i«Bi^ 
sivs to adhere s«:d tabular sis&lfear in sasd 



A syspaflsiai systssrs as t adtad in claim £8, 
co^^si«g msans. for sacuting Ihe voice coil jotter 
|| ft diaphragm, said securing msam earnprisfos 
a second plurality ai tabs dapeosferig downward r& 
ftom snid mvwsKi from safo downwardly proisoi- 
m tans, aaah of said second tabs defining a fo-frvsr 
raasrvosr for taceivuig said former, said forma' m>- 
mx>m bains, adaptad for raeeMoQ an adr-a&ve io 
adhera sasdfonnsr in said formsrrasfcfvslfa M - 
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